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Aims To determine whether a medicine review and education programme in¯uences

the compliance and knowledge of older people in general practice.

Methods Older people taking at least three medicines were randomly allocated to a

control or intervention group. Both groups received three visits from a clinical

pharmacist:

Visit 1: Assessment and patients' medicines rationalized in intervention group.

Visit 2: Intervention group given medicines education.

Visit 3: Knowledge and compliance in both groups assessed by structured

questionnaire

Results Compliance in the intervention group was 91.3%, compared with 79.5% in the

control group (P<0.0001). The number of intervention group patients correctly

understanding the purpose of their medicines increased from 58% to 88% on the

second visit, compared with 67% to 70% in the control group (P<0.0005).

Conclusions A general practice based medication review and education programme

improved medicine compliance and knowledge of older people in the short term.

Keywords: clinical pharmacist, education, elderly, general practice, medication

compliance, medication knowledge

Introduction

Older people form 16% of the population [1], but

consume 43% of prescribed medicines in England and

Wales [2]. In common with younger patients, they do not

always take their medicines as prescribed. This may be

intentional or unintentional or a combination of both [3].

This often results in poor disease control, drug wastage and

can also be a contributing factor to hospital admissions [4,

5]. The extent is dif®cult to quantify, but successive

reviews estimate medication compliance to be approxi-

mately 50% [6±8]. It is dif®cult to specify the level of

compliance necessary to bene®t from treatment. How-

ever, in older people on complex therapy a ®gure of 85%

has been suggested [9, 10].

Various strategies have been suggested to improve

compliance. These include simplifying medication regi-

mens [11], written and verbal information [10, 12] and

more appropriate packaging of drugs [13]. A hospital based

self-medication scheme, which combined all the above,

has been shown to improve patient medicine compliance

and knowledge 10 days after discharge [14]. However, the

majority of older people are treated in general practice.

This study investigated whether such a combined strategy

could also be applied successfully to patients in primary

care.

Methods

The study took place in a general practice in a suburban

area of Leeds. A clinical pharmacist (the investigator) was

based in the practice for the duration of the study. We

recruited patients who were 65 years or older and taking

three or more drugs. Patients were excluded if they:

lived in nursing or residential care;Received 19 August 1999, accepted 2 June 2000.
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were totally dependent on another person to administer

their medicines;

had a terminal illness with a life expectancy of less than

1 year.

A list of patients in the practice who were 65 years or

older (1477) was produced. Patients ful®lling the inclusion

criteria were recruited sequentially from this list and

randomly allocated to the intervention or control group,

until the required number derived from the power

calculation was passed. Altogether 181 patients were

invited to take part and randomised to either the control or

intervention group, 20 of these patients declined to take

part. We received approval from the Local Research

Ethics Committee and informed consent was obtained

from the patients.

The study procedure is outlined in Figure 1.

Visit 1

The investigator visited patients at home and interviewed

them about their medicines using a structured question-

naire. She asked patients what medicines they actually

took, and their understanding of the purpose of each

medicine. Control group patients were asked no further

questions. The investigator assessed the ability of the

intervention group patients to read labels, open containers

and use nonoral medication and devices. She also

rationalized the medication of these patients with their

doctor as appropriate, aiming to reduce dose frequencies

and discontinue unnecessary medication. The investigator

liaised with the community pharmacist if patients needed

modi®cation to their medicine containers.

Visit 2

The investigator delivered 1 months supply of medication

(from their usual pharmacy) to the patient. Other

prescribed medication was removed with the patients'

permission. There was no further involvement with

control group patients. The investigator discussed the

medication regimen with intervention patients and

explained any changes. She discussed the correct way to

take their medication and explained its purpose. The

information was summarized on a hand written drug

reminder chart (based on a previously described compu-

ter-generated chart [10]).

Visit 3

All patients were visited again 3 weeks after visit 2 and

given a further 1 months supply of medication. The

investigator asked patients to describe the medicines they

took and their understanding of its purpose. She counted

the number of tablets or capsules remaining from those

medicines delivered at the previous visit.

Assessment of patients' compliance and knowledge of
medication

We used a structured questionnaire to assess patient's

understanding of the purpose of their medication, which

was based on one used in a previous study [14]. The

numbers of patients correctly describing the purpose of

all their medicines at visits 1 and 3 was compared.

Compliance was measured by tablet count and patient

report. The number and variety of medicines taken in this

type of population meant that these were the only practical

methods available. A compliance score was calculated for

each regularly scheduled oral medicine.

Number of doses taken |100%

Correct number

An overall mean compliance score was calculated for

each patient.

A sample size of 160 was calculated to give 80% power

to detect a 0.45 difference in con®dence score, with

P<0.05. This effect size is equivalent to a difference

between groups of around 10%, assuming a common

standard deviation of 20%. The groups were compared for

overall mean compliance score using the Mann±Whitney

U-test. The numbers of patients who knew the purpose of

the drugs at the assessment and follow-up visits were

compared using the Chi-squared test.

Results

There were 161 patients recruited, 77 in the intervention

group and 84 in the control group. Nine patients dropped

out (®ve control and four intervention); six were admitted

to hospital, two failed to comply with study conditions and

one refused to continue at the second visit. Patients who

dropped out were comparable with those who completed

the study with respect to age, sex, social circumstances and

number of medicines taken. The remaining 152 patients

comprised 73 in the intervention group and 79 in the

control. The two groups were well matched for age, sex,

social circumstances and number of regularly scheduled

medicines (see Table 1).

The mean number of medicines taken by intervention

group patients was 4.1 (95% con®dence interval 3.8±4.5).

A change to the medicine regimen occurred in 34 (47%)

patients resulting in a fall in the mean number taken to

3.9 (3.5±4.2). The mean difference in the number of

medicines taken was x0.26 (95% con®dence interval

x0.43 to x0.10); P=0.003, Wilcoxon signed rank test).

Effects of a medicine review
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The mean compliance score for intervention patients

was 91.3% (95% con®dence interval 88.7% to 93.9%) and

control group 79.5% (74.7% x84.3%); P<0.0001. At the

®rst visit 45/77 (58%) intervention group patients

correctly described the purpose of their medicine

compared with 56/84 (67%) of control group patients.

At the third visit the ®gures were 64/73 (88%) and 55/79

(70%), respectively. The overall change in knowledge for

both groups between the ®rst and third visit was (with

Yates' correction highly signi®cantly different between the

two groups using the Chi-square test (P=0.0001).

Discussion

Our study shows that medication review and patient

education in the community can signi®cantly improve

patient knowledge of and compliance with medication in

the short term. These ®ndings were similar to our hospital

based self-medication programme [14], in which there was

an improvement in patients' medication knowledge and

compliance at 10 days after discharge. The improvement

due to changes in medicine presentation and regime

rationalization may be maintained in the longer term,

but educational aspects would need to be regularly

reinforced.

We found that patients did not comply with their

medication for a variety of reasons, which the structured

questionnaire was able to identify. Having identi®ed

reasons the pharmacist was able to negotiate the medicine

regimen with the patient and doctor. This type of

Table 1 Details of patients in intervention and control groups.

Detail

Intervention

n=77

Control

n=84

Mean age (range) 77.5 (65±96) 75.0 (65±88)

Number of men 25 (33%) 28 (33%)

Number living with spouse or relative 42 (55%) 48 (57%)

Mean number of regularly scheduled medicines (range) 4.1 (2±8) 3.9 (1±10)

Medication reviewed
- discuss with GP as appropriate

Packaging difficulties
- discuss with community

pharmacist

Visit 2
- education

- 1 month supply medication

Visit 3
- repeat questionnaire

- tablet count

Visit 1
Questionnaire

- what medicines taken?
- problems

Intervention group Control group

Visit 1
- what medicines taken?

Visit 2
- 1 month supply medication

Visit 3
- repeat questionnaire

- tablet count

Eligible patients selected
Figure 1 Study procedure.
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`therapeutic partnership' was proposed by a recent

working party on patient compliance [15]. Our interven-

tion included aspects of both of the two main approaches

to promote medication compliance: educational and

behavioural. Patients were given appropriate information

about their medicines, their regimen is simpli®ed and the

medication packaging individualized to their particular

needs.

In our study the same person intervened and assessed the

outcome. Two steps were taken to minimize bias; ®rstly a

structured questionnaire was used for all three visits and

secondly an independent observer reviewed the record of

patient responses to questions. The response rates to the

study were good, with only 20 patients refusing to

participate.

The medicine regimen of the intervention group was

changed in approximately half the patients. The amount of

medicine education needed by patients varied considerably

and re¯ected wide variations in baseline knowledge. This

reinforces the point that older people are not an

homogeneous group and should be treated as individuals.

Furthermore, the investigator was unable to predict which

patients would need help from a review of the case notes

alone. The structured questionnaire proved to be an

effective means of identifying these problems.

Older people, as a group, are the largest recipients of

medication and so should be able to gain the greatest

bene®t. This is not always the case and one of the main

contributing factors is lack of medication review [16]. By

combining a medication review with in-depth medicine

education, our programme offers a way of maximizing the

bene®ts patients can receive from their medicines. If the

programme were adapted for normal use most patients

would be ambulant and able to attend the surgery or

community pharmacy. After an initial assessment only

those patients judged to need additional support would

need to be followed up.

A practical way of screening older patients who needed

help would be to incorporate a short structured

questionnaire on medicine taking in the over-75 health

check. Nurses are trained in patient assessment and are

arguably better placed to undertake such assessments. The

General Practitioner Contract of 1990 obliges doctors to

offer over 75 year-olds annual health checks, and includes

a review of medication [17]. However, the medication

review process would still need to be led by a practitioner

with in depth knowledge of medicines and the medication

review process. Community pharmacists, whilst easily

accessible to the public, are currently limited by lack of

time and the inability to leave the pharmacy. Another

option would be for a practice to contract the services of a

clinically trained pharmacist who would be able to liase

between all three professions.

It is clear that the challenge presented by the older

people in managing their medicines is likely to increase in

the general practice setting. A medication review and

education programme could be a practical and cost-

effective method of helping to meet this challenge.
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